In this paper we obtain relations between simple periodic surfaces of a vector field on a closed manifold M n , and the betti numbers of M n . When X is a gradient vector field of a nondegenerate function on M y the simple periodic surfaces are the critical points of the function and our relations are the Morse Inequalities. For Morse-Smale dynamical systems, the simple periodic surfaces are the critical points and closed orbits and we obtain the inequalities of Smale. In this case, where the periodic surfaces are singularities and closed orbits, we are able to remove Smale's normal intersection condition and replace it by the much weaker condition: there are no cycles of orbits among the periodic surfaces. Consequently, in this context, the need for approximating gradient fields by Morse-Smale systems is eliminated. This is an announcement of the results; detailed proofs will appear elsewhere.
I. Periodic surfaces of vector fields.
DEFINITIONS. Let JbeaC 00 vector field on M. A periodic i surface of X is a submanifold of M t invariant under X which is homeomorphic to T*, the i dimensional torus. T° is a point so a periodic zero surface is a critical point of X; a periodic one surface is a closed orbit and a periodic two surface is a two torus which is the union of trajectories of X.
A simple periodic i surface /? of X t of index j is a periodic surface j3 of M satisfying :
There is a tubular neighborhood N of ft wherein X is topologically equivalent to one of the vector fields Fi, F 2 E36(r* Xi? n~0 defined by I. Fx(e, y) = (1, /x(0, y), B 1 y+G 1 , G 2 (0) =0 and G 2 is quadratic in y. In case II we define the index of /3 as above, viz., it is the number of eigenvalues of B 2 with real part less than 0.
The a and co limit sets of X have their usual meaning. If A QM we define the stable and unstable sets of A :
We will see that the index of ]8 is a topological invariant; indeed, we shall show that Wp, the unstable manifold of ft is homeomorphic to r* XR 3 \ j the index of ft Notice that 13 can be a periodic zero surface, i.e. critical point, of F 2 but not of Fi. The closed orbits and higher tori of Y\ admit a cross section given by 0i= 1, yet we place no restriction on X/(3 when X is of type II. For definitions of topological equivalence and cross section we refer the reader to [5] , and details concerning periodic surfaces may be found in the papers by Diliberto [l] . In particular, the question of when a periodic i surface is simple is considered there.
We may now state our main result. Thus each critical point is a simple periodic zero surface and index has the customary meaning. If <t>t(p) is the solution curve of X through p t then f<fit(p) is a strictly increasing function of t or p is a critical point. Now the reader may easily check that X satisfies (i) and (ii).
(2) Suppose X is a Morse-Smale dynamical system [4] . Then X satisfies the conditions of Theorem 1 and M q = a%+al+al +1 ; Theorem 1 is then Smale's result. The critical points and closed orbits of X axe simple periodic zero and one surfaces by definition. One need only check the Smale's normal intersection condition implies condition (ii) of Theorem 1, 3 no closed sequence of solution curves. We leave this to the reader.
The following lemma allows us to obtain a decomposition of M into closed invariant subspaces. We state it in complete generality. However, for its application, Ai will be a periodic k surface and WA { the image of a 1-1 continuous map from SKETCH OF PROOF. For convenience we assume i = 0. Since the index of j8 is j, and the conclusion of Lemma 3 is invariant under topological equivalence, we may assume that locally X is the field
Clearly #*(ƒ>) ==(«""'£ii ' ' ' , e~%Pi* e +t Pi+i> * ' > e +t p n ), A proof of Lemma 5 may be found in [3] . To complete the proof of Theorem 1 it suffices to show LEMMA 6. M q = S q .
PROOF. We evaluate S q in Cech cohomology with HI cohomology with compact support: v(o, y) = (vi(P, y), v*(y))> rj2 a diffeomorphism of R n~k leaving the origin fixed whose Jacobian at the origin has no characteristic exponent equal to one. (ii) IfxGM, 3 i, j3a(x) CP<, «(*) CPj.
